As a part of an ecological research project on wild animals, alpine steppe vegetation in the Koyondu Valley, the Sarychat-Ertash State Reserve, in the northern Tian Shan Mountains of the Kyrgyz Republic was surveyed. Horses and sheep were kept as livestock, while wildlife such as Marco Polo sheep (argali) and wolves also inhabited the region. Information regarding wildlife, weather conditions and the livelihood of human inhabitants within the region was scarce and difficult to obtain. In May 2011, 21 relevé plots from 5 types of vegetational physiognomy were established at elevations ranging from ca. 3,400 to 3,600 m. In each plot, coverage, sociability and height of each plant species were measured.
development and distribution of alpine vegetation exposed to continuous grazing, it was believed that information that could aid in the conservation of similar vegetation in Japan could be obtained.
The present study focused on the Koyondu
Valley located within the Sarychat-Ertash State
Reserve in the Kyrgyz Republic ( Fig. 1) , an alpine zone inhabited by both livestock and wildlife.
The study site was located in an area formed by glacial erosion at the northern foot of the Tian Shan Mountains at an elevation of over 3,400 m.
Horses and sheep were kept as livestock in the area, while herbivores such as Marco Polo sheep (argali), ibex and deer, as well as carnivores such as wolves, snow leopards and brown bears, also inhabited the region. Information regarding wildlife, weather conditions and the livelihood of human inhabitants within the region was scarce and difficult to obtain. Only a few preliminary surveys are available on steppe vegetation within the Koyondu Valley (Arase et al., 2011 ) and flora around the forest limit within the neighboring Ertash Valley as well as a study on glacier retreat by Solomina et al. (2004) .
Many tourists visit the Kyrgyz Republic due to the scenic nature of its mountainous terrain and the country faces a number of problems that have arisen due to the conflicting interests of tourism and environmental conservation. Trophy hunting of wildlife by wealthy foreigners is currently a large source of income for the country, and locals gather excessive amounts of shrubs for use as fuel (Watanabe et al., 2008) .
In the present study, as a part of an ecological research project that examined wild animals in the Sarychat-Ertash State Reserve, alpine steppe vegetation over the forest line (at an elevation between ca. 3,400 and 3,600 m) was surveyed at a study site within the Koyondu Valley. Different types of vegetational physiognomy and plant communities were identified along with their distributions, and patterns of vegetation in relation to variations in habitat were discussed. 2) type II: sparse grassland located on the lower-slopes of lateral moraines (2 plots);
3) type III: stripped grassland located on the midslope of lateral moraines (5 plots); 4) type IV: grassland with accumulated detritus located on the mid-and upper-slopes of the lateral moraines (5 plots). In our rough observation, the detritus size in the survey area was mostly as large as 15 to 30 cm in diameter (over 100 cm at the largest and 2 cm at the smallest); 5) type V: grassland located on the ridge of lateral moraines (2 plots).
In addition, there existed a small area of bare ground located on the lower-slope of the lateral moraines within the study area (Fig. 8 ) that lacked vegetation and showed signs of salt accumulation.
In each plot, coverage, sociability and height of each plant species present were measured. Spe- cies identification was carried out in accordance with methodology outlined in previous studies conducted by Konta and Shimizu (1996) and Osada (1993) . Plant coverage and sociability were ranked using classes from the Brawn-Branquet Table 1 . Seven types of plant community were recognized (A1 to A4 and B1 to B3), based on combinations of 4 differential plant species. These differential species were described as follows: Table1. Species composition within each relevé plot Seven varieties of plant community (A1 to A4 and B1 to B3) were recognized based on differing combinations of 4 differential plant species.
2) A2: species from groups 1 and 2 were present;
3) A3: species from groups 1 and 3 were present.
The majority of type I plots were comprised of species from groups A2 and A3; 4) A4: species from groups 1, 2 and 4 were present. Type III and type IV plots were comprised of species from this group; 5) B1: species from groups 2 and 3 were present.
Only one plot (No.18 relevé, type IV) contained this combination of plant species; 6) B2: species from groups 2 and 4 were present; 7) B3: only species from group 4 were present.
Type IV and type V plots comprised B2 and B3 assemblages. In order to determine relationships among plant communities, each relevé plot was represented on a graph with v-values along the x-axis and number of species along the y-axis (Fig. 11) . 
IV.Discussion
It was notable that type IV plots possessed significantly greater v-values than other plot types (Fig. 9) . Type I plots displayed vegetational coverage similar to that of type IV plots, meaning Results of the present study were consistent with previous reports of both rocks in deserts and accumulated detritus in alpine areas giving refuge to plants (Masuzawa, 1997; Danin, 1999; Kikuchi, 2003; Arase et al., 2012) .
Seven plant communities (A1 to A4 and B1 to B3), which were distinguished based on species composition and did not exactly correspond with types of vegetation physiognomy, were identified in the present study (Table 1) (Holten, 1998; Kuhle, 2007 and slope direction (Masuzawa, 1997; Kikuchi, 2003; Sekulová and Hájek, 2009; Raffl et al., 2006; Arase et al., 2011 ) on alpine vegetation have been well studied and in the present study elevation seemed to be the primary factor affecting the distribution of plant communities. Variation in slope direction at the study site appeared to affect productivity of detritus by altering insulation and soil humidity, which likely resulted in the irregular distribution of plant communities that was observed.
The majority of study plots seemed to fall within a successive range of plant community types (Fig. 11) . This implied that all vegetation Further investigation into the patterns of plant community distribution observed in the present study as well as the exceptions to those patterns will aid in conservation of vegetation and survey of wildlife within a variety of alpine areas.
